Introduction
============

A congenital nasolacrimal duct obstruction (CNLDO) is a relatively common ophthalmic problem of the newborn, with up to 70% having a membranous obstruction of the duct.[@b1-opth-8-977] However, only 20% of all neonates have symptoms of a CNLDO.[@b2-opth-8-977] The canalization of the nasolacrimal duct at the nasal end is not complete until birth, and CNLDO is caused by the presence of a membrane covering the opening of the lacrimal duct into the nasal canal. If the membranous obstruction persists, the parents may observe epiphora and discharge from the eye.

CNLDOs can resolve spontaneously without treatment, and most cases are resolved without treatment by the first birthday.[@b2-opth-8-977]--[@b6-opth-8-977] Because the incidence of CNLDO is high and spontaneous resolution common, a CNLDO is generally regarded to be within the range of normal development.[@b7-opth-8-977] However, about 20% of newborn infants have epiphora and/or discharge from the eye.

Probing of the lacrimal duct has been advocated as a first-line management of a CNLDO in Japan because it can be performed under topical anesthesia without special equipment. However, probing of the lacrimal system is generally performed blindly, and the probe can penetrate the submucosal space or lacerate the canaliculi of the lacrimal duct. These complications may prevent a spontaneous canalization of the duct.[@b7-opth-8-977] To overcome deficiency of blind probing, a dacryoendoscope was developed in Japan.[@b8-opth-8-977] The probing system is equipped with a fiber optic viewing system that allows the clinician to guide the probe through the lacrimal canaliculi. The diameter of the probe is 0.7 mm, which is suitable for children. It is considered to be safe because it allows a view of the intralacrimal duct, which reduces the possibility of lacerations of the canaliculi. In addition, it can detect the site of the obstruction and treat CNLDO.

We report our findings in three cases of CNLDO treated by dacryoendoscopic canalicular probing, with successful outcome and no complications.

Methods
=======

We studied the lacrimal systems of three children whose diagnosis of CNLDO was based on a history of epiphora, delay in lacrimal outflow using the fluorescein disappearance test (FDT),[@b9-opth-8-977] and the results of lacrimal duct irrigation. The initial examination included identifying the lacrimal puncta, searching for anomalies of the lids, and ruling out conjunctivitis, allergic inflammation, and craniofacial abnormalities. All children had digital massage over the lacrimal sac and received topical antibiotics as needed. The parents were also given instructions on lid hygiene.

The dacryoendoscope we used was the RUIDO FT-203F Fiberscope MD3 (FiberTech Co., Ltd., Tokyo, Japan), which features a probe with an outer diameter of 0.7 mm, an angle of view of 60 degrees, 3,000 elements in the image, and an observation depth of 1 mm to 10 mm. The endoscope consisted of a viewing lens, fiber optic cable, and a water channel with a polyimide resin coat. The images were displayed on a monitor.

Under intravenous anesthesia, the upper or lower lacrimal punctum was dilated, and the probe was inserted through the punctum into the canaliculus ([Figure 1](#f1-opth-8-977){ref-type="fig"}). Saline was injected through the water channel, which allowed a better view of the lumen. The occluded area was usually felt as an obstruction of the movement of the probe, and the obstruction was confirmed by the video images displayed on the monitor. Then, the obstruction was opened by pressure by the tip of the probe. When the tip of the probe entered the nasal cavity, the mucous membrane of the nasal cavity could be observed.

The procedures used conformed to the tenets of the World Medical Association's Declaration of Helsinki. A written informed consent was obtained from the parents of each of the patients after they were provided with sufficient information on the procedures to be used.

Case 1
------

An 8-month-old boy with bilateral epiphora and mucopurulent discharge since infancy was seen in consultation. There was no history of nasolacrimal duct probing, but both nasolacrimal ducts had been irrigated with saline when he was 2 months of age. Although the epiphora and mucopurulent discharge had decreased, epiphora and mucoprulent discharge soon recurred and FDT demonstrated a delayed clearance. The signs in the right eye decreased when the child was 12 months of age, but at 20 months, the left nasolacrimal duct remained occluded. After our general examination, we decided to probe the lacrimal ducts with a dacryoendoscope, and we found that there was no fibrosis in the lacrimal sac ([Figure 2](#f2-opth-8-977){ref-type="fig"}). An obstruction of the nasolacrimal duct was found and opened by pressure of the probe, and the nasal cavity could be seen through the dacryoendoscope.

Two weeks after the probing, there was no epiphora or mucopurulent discharge, and there was no recurrence after 6 months.

Case 2
------

A 12-month-old girl with epiphora and mucopurulent discharge from the left eye since infancy was seen in consultation. She had a history of lacrimal duct probing. FDT of the left eye confirmed a delay of clearance. Because the left nasolacrimal duct remained blocked, when she was 18 months of age, the duct was probed with a dacryoendoscope. Fibrosis tissue was detected at the entrance into the lacrimal sac, but we were able to see a dimple at the bottom of the lacrimal sac ([Figure 3](#f3-opth-8-977){ref-type="fig"}). There was no sign of past probing, and the obstruction remained. As we guided the probe deeper, we felt an obstruction at the position of the dimple, and further pressure with the probe penetrated the obstruction. At this time, the nasal cavity could be seen through the dacryoendoscope.

Two weeks after the probing, there was no epiphora or mucopurulent discharge, and there was no recurrence after 6 months.

Case 3
------

A 9-month-old boy who had bilateral epiphora and mucopurulent discharge since infancy was seen in consultation. He had a history of probing of the nasolacrimal duct, but FDT showed delayed clearance in both eyes. When he was 16 months of age, the obstruction of the left nasolacrimal duct spontaneously cleared; however, the right nasolacrimal duct remained blocked. When he was 19 months of age, the duct was examined with a dacryoendoscope, and fibrotic tissue was seen in the lacrimal sac. An obstruction was seen at the bottom of lacrimal sac, and the obstruction was opened by pressure of the probe.

Two weeks after the probing, there was no epiphora or mucopurulent discharge, but after a few months, there was a recurrence of epiphora and mucopurulent discharge in the right eye.

Discussion
==========

CNLDO has been treated by different methods, eg, digital massage, blind probing, irrigation, silicone intubation, and balloon dilation of the nasolacrimal duct.[@b10-opth-8-977] Among these, probing of the duct has been mainly used, when digital massage fails. Recently, a large-scale prospective study reported that the probability of successful results of probing for CNLDO was 78%.[@b11-opth-8-977] A spontaneous resolution of CNLDO occurred in over 80% of infants, which continued through the first year of life.[@b2-opth-8-977]--[@b7-opth-8-977] The incidence of spontaneous resolution has been found to be 80%--90% at 3 months of age, 68%--75% at 6 months, and 36%--57% at 9 months of age.[@b3-opth-8-977],[@b4-opth-8-977],[@b6-opth-8-977] Based on these findings, probing before 12 months of age should be withheld if there are no symptoms of dacrocystitis and severe blepharitis. There have been reports that prolonged inflammation will promote fibrosis at the obstructed site,[@b12-opth-8-977],[@b13-opth-8-977] but recent evidence does not support this.[@b14-opth-8-977] Furthermore, CNLDO is not always accompanied by inflammation, and late probing does not always result in fibrosis of the obstructed site.

In Japan, probing has been performed in the clinic because it is easy to perform under topical anesthesia, without special equipment.[@b3-opth-8-977] However, it can sometimes cause complications, including laceration of the canaliculus and perforation, of the lacrimal duct or sac, by the probe. Unsuccessful initial probing can result in cicatricial strictures, fibrosis, and a false passage, all of which can lead to fibrosis. The fibrosis will then reduce the success of future surgeries and reduce the incidence of spontaneous resolution.[@b7-opth-8-977] Lyon et al reported that iatrogenic canalicular obstructions can develop in 44% of the cases undergoing probing.[@b15-opth-8-977] Also, the cure rate of repeated probing is greatly decreased,[@b16-opth-8-977]--[@b18-opth-8-977] and serial probings should be avoided. To prevent iatrogenic obstructions, a wait-and-see policy, combined with conservative therapy and treatments such as single probing, silicone tube intubation, and balloon catheter dilation are preferable.

The dacryoendoscope we used was released in Japan in 2002. Since then, adult patients and neonates with CNLDO with nasolacrimal duct obstruction (NLDO) have been probed with direct observation of the obstructed duct to avoid false passage. Institutions treating NLDO in adults can perform dacryoendoscopic probing for CNLDO with only the 0.7 mm probe. The images obtained from the 0.7 mm probe are made up of 3,000 pixels, which is lower than for typical endoscopes, eg, gastroscopes and nasal endoscopes. But blind probing of the lacrimal system requires considerable skill and experience, and dacryoendoscopy enabled us to observe the lacrimal duct directly. Dacryoendoscopy is probably even safe for the ophthalmologist who performs only an occasional probing.

In conclusion, we performed dacryoendoscopic canalicular probing in three cases of CNLDO. Two of the cases had a history of probing, and we were able to observe fibrosis in the lacrimal duct by dacryoendoscopy. On the other hand, there was no fibrosis in the case without a history of probing. These observations support earlier reports that probing can cause iatrogenic nasolacrimal duct fibrosis, which can worsen the obstruction.[@b7-opth-8-977],[@b15-opth-8-977] Our findings show that dacryoendoscopic canalicular probing may be the safe treatment for CNLDO.
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